This study aims to examine the relationship between the energy consumption (EC) and economic growth (GDP) 
Figure 1: Changing Trends in EC and GDP Logarithmic Data (1987-2007)
The present study investigates the long and short-term relations between gross domestic product (GDP) -one of the main indicators of economic growth -and the amount of energy consumption in the United Kingdom, a country with a developed economic system. In the second part of our study, theoretical backround and findings regarding empirical studies, which can be found in the literature in relation with concerned variables, are presented. In the third part, data and methodology are presented. In the fourth part, our findings from carried out analyses are presented and there will be evaluations made in the light of obtained findings in the last part.
2.THEORETICAL BACKROUND AND LITERATURE REVIEW
The economic growth is based on two major sectors. One of them is the real sector, and the other is the financial sector. As for real sector, one of the most important sources of the real sector is energy factor and it has important impacts on real sector mechanism and thus influences the economic growth process. Interest rates and stock indexes created within the financial sector have an impact on countries' economies in different ways. Although the impacts of energy prices or energy consumption and economic growth on each other are accepted by economists to a large extent, and it is caused by the direction of causality on which this relationship is based. This issue is explained by "Ecological and Neoclassical" approaches which are contrary to each other.
The main idea of Neoclassical approach is to evaluate the economic structure as a closed system. Created products are produced through capital and workforce and the products are exchanged between enterprises and clients (Ockwell, 2008) . Neoclassical growth theory takes the energy factor into consideration and this kind of approach is mainly influenced by developed intrinsic growth models, public spending (Barro, 1988) , human capital (Lucas, 1988) and the studies of Neoclassical economists, Hamilton (1983) and Burbridge and Harrison (1984) (Aytac, 2010) . Ecologist economists criticize the ideas presented by neoclassical approach. Ecological point of view asserts that the closed system adopted by the neoclassical approach isn't realistic and that the economic system should be taken into consideration as an open global system (Ockwell, 2008) .
Concerning this significant relationship between energy consumption and economic growth, the relevant literature contains numerous studies examining the relationships between energy consumption and economic growth in the field of energy economy. Yang (2000) investigated the causality relationship between energy consumption and gross domestic product in Taiwan. It is detected that GDP has a bidirectional causality relationship with total energy consumption, coal consumption and electricity consumption, and a unidirectional causality relationship with natural gas consumption and oil consumption. Wolde-Rufael (2004) examined in his study the relationship between energy consumption and gross domestic product in Shanghai. A unidirectional causality relationship is detected from coal, coke, electricity and total energy consumption to GDP. However no causality relationship is detected between oil consumption and GDP.
In a study, Lee (2005) investigated the causality relationship between energy consumption and gross domestic product for 18 developing countries during the period between 1975 and 2001 by using panel cointegration and panel error correction models. Research results revealed that long-and short-term energy consumption is a unidirectional causality of GDP and that a high level of energy consumption led to an increase in the GDP level.
Chontanawat, Hunt and Pierse (2006) examined the causality relationship between energy consumption and gross domestic product in 30 OECD and 70 Non-OECD countries. Covering the period between 1970 and 2000 and causality from aggregate energy consumption to GDP and GDP to energy consumption is found to be more prevalent in the developed OECD countries compared to the developing non-OECD countries. Zou and Chau (2006) investigated the long-and short-term relations between oil consumption and economic growth (gross domestic product) in China. Covering the period between 1953-2002 and using Granger cointegration and causality tests, the study indicated the existence of a long-term relationship between the variables in question, demonstrating that oil consumption is the causality of both short-term and long-term economic growth.
In their study, Mozumder and Marathe (2007) investigated the causality relationship between electricity consumption and gross domestic product in Bangladesh. The study covered the period between 1971 and 1999, and used Johansen-Juselius cointegration test, finding that there exists a unidirectional causality relationship from GDP to electricity consumption. Hu and Lin (2008) examined in their study the non-linear equilibrium relationship between energy consumption (electricity, gas, coal and oil) and gross domestic product in Taiwan. Applying threshold cointegration analysis to data for the period between 1982 and 2006, the study showed that there is a long-term relationship between energy consumption and GDP, in which energy consumption growth is higher than economic growth.
In a study Belloumi (2009) examined the causality relationship between energy consumption per capita and GDP per capita in Tunisia for the period between 1971 and 2004. Using the vector error correction model and Granger causality test, the study found a longterm bi-directional and a short-term unidirectional causality relationship between the variables.
Odhiambo (2009) studied the causality relationship between energy consumption and economic growth level (gross domestic product per capita) in Tanzania. Covering the period between 1971 and 2006, the study employed the ARDL test, revealing the existence of a long-term relationship between the variables, and a unidirectional causality relationship from energy consumption to economic growth level.
In their study, Yuan, Liu, Fang and Xie (2010) investigated the relationship between economic growth (gross domestic product and added value of primary-secondary-tertiary industries) and energy consumption in China. The study examined four different period (1980-1992, 1993-1996, 1997-2000 and 2001-present day) , and employed Grey analysis and Granger causality test, obtaining different results between the variables for different periods. Arbex and Perobelli (2010) investigated the effects of economic growth (gross domestic product) upon energy consumption in Brazil. Covering the period between 1960 and 2003, the study examined 11 economic sectors in Brazil by using the economic growth model, and found that energy consumption level in each sector was closely correlated with the output growth level in corresponding sectors. Kapusuzoglu and Karan (2010) studied the causality relationship between electricity consumption and gross domestic product in Turkey. The study covered the period between 1975 and 2006, and used Johansen-Juselius cointegration and Granger causality tests, finding that there exists a unidirectional causality relationship from GDP to electricity consumption.
In a study Quedraogo (2010) investigated the causality relationship between electricity consumption and economic growth (gross domestic product and gross capital formation) in Burkina Faso. Using the ARDL model for the period between 1968 and 2003, the study failed to find any causality relationship between electricity consumption and investments, but detected a long-term bi-directional causality relationship between electricity consumption and GDP.
3.DATA AND METHODOLOGY
The time series data employed for the empirical analysis in the study consist of the data on real gross domestic product (GDP) and aggregate energy consumption (EC) data in the United Kingdom on an annual basis for the period between 1987 and 2007. The EC (thousand tonnes of oil equivalent) data (all final users) were obtained from the Department of Energy and Climate Exchange of the United Kingdom. The GDP (in millions / U.S. Dollars) data were obtained from OECD Stat Extracts. Before starting analysis process, natural logarithm is applied on data. The study used Granger (1969) causality test to examine the causality relationship between economic growth and energy consumption in the United Kingdom. Causality tests require variables to have the same order of stationarity. Augmented Dickey-Fuller (1979-ADF) and Philips-Perron (1988-PP) unit root tests were performed to examine the stationarity of the EC and GDP series. If these tests do not yield the same order of stationarity for the variables, they need to repeated by using the first differences. The series should have the same order of stationarity so that the cointegration relationship can be investigated between EC and GDP series.
The study investigated the presence of a long-term linear relationship (cointegration) between the series by using the test introduced by Johansen (1988) and Johansen and Juselius (1990) frequently used in investigating cointegration relations. Investigation of the cointegration relationship was based on the results of the trace and maximum eigenvalue likelihood ratio obtained from the test. In the presence of a cointegration relationship, the causality relationship is determined by Granger causality test performed in line with the VECM model, while the absence of a cointegration relationship requires that causality relationship should be determined by the standard Granger causality test.
4.EMPIRICAL RESULTS
The results in Table 2 concern the findings about the ADF and PP test results for the EC and GDP variables in the United Kingdom. As an examination of Table 2 will clearly show, the EC and GDP variables do not have the same order of stationarity, but only become stationary when their first differences are taken to put it differently, H 0 hypothesis was rejected at the significance level of 1% after taking the first differences for both variables. Table 3 shows the results of Johansen Cointegration test performed to examine the presence of a cointegration relationship between EC and GDP. The cointegration test uses no intercept and no trend. The optimum lag length for the Johansen cointegration test was determined on the basis of the minimum AIC value obtained as a result of unconstrained VAR analysis. As demonstrated by the results of Johansen cointegration test given in Table 3 , it was found that the EC and GDP variables do not have a cointegration relationship both according to the trace and maximum eigen value statistical results (H 0 : r=0 not rejected at 10%, 5% and 1% levels). Table 4 presents the results of the Pairwise Granger causality test between the EC and GDP variables. The results indicate that there is a unidirectional causality relationship from GDP to EC at 5% significance level, while no causality relationship exists from EC to GDP. This result suggests that energy consumption is affected by economic activities and an increase in the economic growth level results in an increase in energy consumption level. 
5.CONCLUSION
The present study investigated the causality relationship between energy consumption (EC) and economic growth (GDP) in the United Kingdom during the period between 1987 and 2007. Granger causality test was used to examine the causality relationship between energy consumption and economic growth, while Johansen cointegration test was performed to examine long-term cointegration relationship. As a result of these analyses, we could not reject the hypothesis that there is no long-term relationship between energy consumption and economic growth, and it was found that there is not long-term relationship between the variables. Nevertheless, we rejected the hypothesis that there is no short-term causality relationship between energy consumption and economic growth. In other words, the study found a unidirectional causality relationship between energy consumption and economic growth from GDP to EC (Mozumder and Marathe, 2007; Belloumi, 2009; Kapusuzoglu and Karan, 2010; Quedraogo, 2010) . The results obtained suggest that the economic growth process in the United Kingdom will increase energy consumption in the short run and GDP falls as a result of the unfavorable trends in economic growth process will adversely affect energy consumption; however, in the long run, the changes in economic growth and energy consumption will not have significant influences upon each other. All these results indicate that the economic growth policies implemented in the United Kingdom exert their influence as one of the main factors that affect energy consumption in the short run. According to the findings, it can be said that in the process of economic growth in United Kingdom, gross domestic product amount was an important variable which affected the energy consumption and therefore it can be said that it is important to provide the primary energy sources used in energy production and in time without any interaction for preventing the failures which may arise during the process of economic growth and for the stability of the economic production and consumption process.
